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Chapter 3: 


Matrices 


Exercise 3.3 


Short Answer (S.A.) 

1. If a matrix has 28 elements, what are the possible orders it can have? What if it has 13 
elements? 

Solution: 


For a given matrix of order m x n, it has mn elements, where m and n are natural numbers. 
Here we have, m x n= 28 

(m, n) = {(1, 28), (2, 14), (4, 7), (7, 4), (14, 2), (28, 1)} 

So, the possible orders are 1 x 28,2 x 14,4x 7,7x4, 14x 2, 28x 1. 

Also, if it has 13 elements, then m x n = 13 

(m, n) = {(1, 13),.€3, ))} 

Thus, the possible orders are | x 13, 13 x 1. 


| 
2. In the matrix A = 2 V3 x°-y , write : 


(i) The order of the matrix A 
(ii) The number of elements 
(ili) Write elements a3, a31, 412 
Solution: 


For the given matrix, 

(1) The order of the matrix A 1s.3)x.3. 

(11) The number of elements of the matrix = 3 x 3 =9 
(iii) Elements: a23 = x* — y, a31 = 0, ai2= 1 


3. Construct a2 x 2 matrix where 
(i) ay = (i - 2j)*/ 2 

(ii) aij = |-2i1 + 3] 

Solution: 


We have, 
A= [ aij 2x2 


(i) Such that, ai = (i - 2j)?/ 2; where 1 <i<2;1<j<2 
So, the terms of the matrix are 


(l—2)’ 1 _(1-2x2y 9 
a= 7 ~ 9 “3 2 “9 
2 
= 2a 2x 9 anu — Se es 
: 2 2 
1 9 
Therefore. A=| 2 2 
0 2 


(ii) Here, aij = |-2i + 3]| 

So, the terms of the matrix are 

ay, =-2x«x1+3x1]=1 aj,=|+2x1+3x2=4 
@,=+2x2+3x1|=1 Gog =|-2xX2+3x2|=2 


| 4 
Theretore, A= 19 


4. Construct a 3 x 2 matrix whose elements are given by aij = e'*sin jx 
Solution: 


Let A be a 3 x 2 matrix 
Such that, aij = e’“sin jx; where where 1 <1<3;1<j<2 
So, the terms are given as 


a), =e sinx a), =e sin 2x 
: ae 

ay, =e sin x G>, =e sin 2x 
, ae 

a,,=e''sin x a,,=e° sin 2x 


e‘sinx e sin2x 


Therefore, A = e*sinx e*" sit 2x 


e'sinx e sin 2x 


| 
7 


= : a a a8 : =a; ee a ae 
{ ik i ; F j . i : | 
. | ie ' | =. | 1 j | | 4 
| a | | —- i P | 1 of | | 
i id J 1 | im: x | os €UOF 5 a a , | 
= ; , « # a j | i . _ t 4 | | 
J P| | 
= w 


5. Find values of a and b if A = B, where 

at+4 3b 2a+2 b?+2 
a-| 8 “al B= 8 val 
Solution: 


Given, matrix A = matrix B 
Then their corresponding elements are equal. 


So, we have 

ai=buj;at4=2a+2>5>a=2 

ai2 = biz; 3b =b7 +2 > b*—-3b64+2=0>b=1,2 
ao2 = b22; -6 = b* —-5b > b* —564+6=0> b= 2, 3 
Hence, a = 2 and b = 2 (common value) 


6. If possible, find the sum of the matrices A and B, where A=' 7 ~!andB=_% ? © 
Solution: 


The given two matrices A and B are of different orders.. Two matrices can-be added only if order of both 
the matrices is same. Thus, the sum of matrices A and B is not possible. 


3 1 -l 2 1 -1l 
7.1f X= 5 2 3 and Y= 72 4 , tind 


(i) X+Y 

(ii) 2X —3Y 

(iii) A matrix Z such that X + Y + Z Is a zero matrix. 
Solution: 


| 3 1 -l 2 1 -! 
cre? earl?! 2] 
Ma We a+ Zeta tl) |S 2 2 
(tel .7 242 -344| 112 0 1 | 
a {3 ' -! 42) -1 
(n) 2¥-3Y = s -2 -3] 17 2 4 
[6/2 (-2] fo 3.33 
110 —4 S64 [21 6» 12, 
_| BFR TAS) FATA INO TtHoOA | 
“110-21 -4-6 -6-12]°f-11 -10°~-18 


7 . 2 2 
(1) X+F= 


112 0 1 
X+Y¥+2Z ee 
+f= 


So, Z ts the additive inverse of (¥ + Y) or negative of (X + Y). 


| -§ -—-2 2 
Therefore, Z = 4X + Y)=_ 27 6 =I 


8. Find non-zero values of x satisfying the matrix equation: 


|” b 7 — A 
x +2 =7 
3 x 4 4x (0) 6x]’ 


Solution: 
2x. 2 8 5. : 
git * Lat? *F La ee 
re 4 4x 10s Ox 


Given, 


2x? 2x r ra 2x°+16 48 
=p + = 
3x x? | [8 Bx 20s 12x 
- 2x°+16 2x+10x! | 2x7+16 | 48 
3x+8 x +8n 20 12x 
On comparing the corresponding elements, we get 
2x + 10x = 48 
12x = 48 
Thus, x =4 


It’s also seen that this value od x also satisfies the equation 3x + 8 = 20 and x” + 8x = 12x. 
Therefore, x = 4 (common) 1s the solution of the given matrix equation. 


0 1 QO -1 
9. If a=; i and B= | a show that (A + B) (A - B) 4 A? - B? 
Solution: 


0.1] Om=y-f 
Given, 4= and B = | 


040 IEbSo bla 
Cee OO BI 
I+] 140] |2 1 


0-08) 144) [fo 2 
And, (A-B)= ee | 
l-t 1-01 [0 1 


gamica_pye |” OV 2] [949 ore [0 0 , 
ae ere SS" le io a) "losa seal to st =n 


Also, A°=4-A 
fo 1) f0 1) fo+t o+1] fi 1 
“Lt itt ip fo*t teil tt 2 
i Bon. eal? HE A1Jo-1 Ore] [Ht 9 
1 OF 1 Of} [O+0 -1+0} | 0 -1 


ec uf tat! -1 0} [2 1] 7 
Therefore, 4° —- # = 12 0 ay La ...(t) 


Hence, from (1) and (11), 
(A + B) (A - B) 4 A? —-B? 


10. Find the value of x if 


1 3 2 ] 
hx yf}? 5! ahs 
15 3 2 x 
Solution: 
bs s+ 2 
Given, [I x 1] |} 2 5 1 =O 
1S 3 2 x 
l 
= (1 +25 #i5end+Se+3~...2+%%2] 2| =O 
x 
| 
= [16+ 2x Sx+ 6x + 4] 2 =0 
x 


[16 + 2x + 10x + 12 + x* + 4x] =0 
[x7 +16x+28]=0 yar 
x’ + 16x + 28 =0 pinintean 

(x +2) (x+ 14)=0 

Therefore, x = -2, -14 


5 3 
11. Show that A= | 7 satisfies the equation A? — 3A — 7I = 0 and hence find A". 
Solution: 


Given, 


so geaaal> 3).f5 3]_[25-3 15-6]_[22 9 
sail tt -2] [-1 -2] |-542 -344] [-3 1 


ones SLM 
eweere! a 


Multiplying both sides with A’, we get 

A? [A*-3A-—7I]=A10 

At. A.A-—3A1l. A-7AlT=0 
I.A—3I—-7A!=0 [AsAT.A=T] 


siel> Wei? er 3] 
~{-1 -2} [o 3] |-1 -S5 
12. Find the matrix A satisfying the matrix equation: 


Solution: 


; ’ | 2 F : ‘ 
A = 
Given, 3? 5 3], [oO 1 
Balls shale a 
reP-l? “lg-L? “lend? 4 


Now, 


2? |] —3 7? 1 0 
A | 7 
3 2]°15 -talmao ma ivotirsamava 
aeLeee VV LIT eC | | pLA VY C4 
F Pi i | 


se 


| 4 
13. Find A, if | ] . = 
3 
Solution: 
4 —4 8 
Given, PyA=|-1 2 
-3 6 


Nowe d= EYAAMSO Mma jyotirgamay 


2| [ 6-5 
3] |-9+10 6+6 


— 2 A 
Eee 
|-3 6 3 


4 “4 8 4 
So, 1 |[xyz]= -!| 2 | 
3 —3 6 3 
4x 4y 42] [4 8 4 
= x ¥y zj=|-1 2 1 
3x 3y 32 -—3 6 3 


4-3 


| 


] 


l 


0 y 


On comparing elements of both sides, we have 
4x =-4>x=-l 

4y=8>y=2 

And, 4z=4>z=1 

Therefore, A = [-1 2 1] 


3 -4 
212 
14.1f A= and B , then verify (BA)? 4B? A 
124 
2 0 
Solution: 


The given matrices A has order 3 x 2 and B has order 2 x 3. 
So, BA is defined and will have order 3 x 3. 


But, A’ and B? are not defined as the orders don’t satisfy the multiplication condition. 
Hence, (BA)? 4 B? A? 


15. If possible, find BA and AB where 


] 
ae] l / _|23 
1 2 4 ey: 
Solution: 
22m 2 Res. 
Given, A=| and B=|2 3 
1 2 4 h543 1 2 


3x2 
So. AB and BA both are defined 


2c & Rt 242 24+34+4 2 9 
Now, AB= 2 3\= ¥ 
444+4 1+6+8 iZ~TS 


8+1 442 8+4/ 19 6 12 
~1443 2+6 4412\|=|7 8 16 
242 144 248! 14 5 10 


16. Show by an example that for A#0,B #0, AB=0. 


Solution: 


01 l-! "| 0, 
Let A=|, | #Oanda 0 0 


al? fn fe el 
So, the product 4B = 0 | 0 0 10 () 


- Hence Proved 


17.Given A= ; 9 | and B = | Is (AB)’ =B’ A’? 


Solution: 


So, their product is 


2 4 0] 
a ; ' 4 


oe 
And, (ABY'=| 40 19 


= i [2 3 
Also, B 4 ; : and A’=|4 9 
) “dI=t () 6|..> 
AE 
Theref: BA’ | 2 i 9 
Therefore, = : 
Pee” a re 
CANT Ose T1a | 


Cc 
_ 2+8+0 34+18+6 
~|8+43240 12472418 


[10 27 
~/40 102. 


From (1) and (11), we have 
(AB) =B’ A’ 


ee R+32+4+0 


0) 


341846 124+72+18] _ 


| 


10. 40 
27 102 


AI) 


reo ll) 


18. Solve for x and y: 


‘|; +5] ; | -o 


Solution: 


Given, x ; Te + i =) 
iii WE aS) id Cs 


3 a ed ee 
i rt | FS 8 |- O (Multiplying the variables 


x Sy —|] with the matrices) 


2x+3y—8]| [0 
So, ; Sy—1 ‘ : 5 (Addition of matrices) 
Now, we have 
2x + 3y—-8=0..... (1) and 
x+5y-—11=0..... (2) 
On solving the equations (1) and (2), we get 
x=landy=2 


19. If X and Y are 2 x 2 matrices, then solve the following matrix equations for X and Y 


2 3 2 2 
2X+3¥ HR, bax t2y=|, _.|. 


Solution: 


— ra | 
Given, 2V+3Y= 40 vost) 


<2 2 
and oe aaa .- (Ul) 


On subractiong equations (i) and (li), we get 


(3X + 2¥)-(2X¥+3¥)= re ar 
Thus, A-fF 7 | 
On adding equations (i) and (ii), we get 
0 5 
5X +5Y= is ‘ 


Pre ifo § fo] 
ae ee S| LE ..(iv) 


.. (111) 


On adding equations (iii) and (iv), we get 


X-Y yen=|— ¥ 
(X — ¥)4+(A a ee ee 


y —2 O 
Thus, A = -}-°-3 


From equation (iv), we get 


aa a 


20.1f A=[3 5],B=[7 3], then find a non-zero matrix C such that AB = AC. 
Solution: 


Given, A = [3 5]ix2 and B=[7 3]ix2 
For AC = BC 
We have order of C=2 xn 


5 
Forn=1, letc= | y 
.AC=[3 a" = [3x + Sy] 


x 
And BC = [7 af | =[7x+3y] 
¥ T Amcecn moa ; Wie’ THI 7 
For AC = BC, | cl | | WS ( ) | | ld }y J Lif s Od A i T) te qd V ‘a 
[3x + Sy] = [7x + 3y] 
3x + Sy = 7x + 3y 
4x =2y 


y= —y 


z 


yale - 
Hence, C= ; 
2x 


It's seen that on taking C of order 2x 1,25 2,2 x3, ...., we get 


Cz x SX #TTe & i 
[xf] 2x 2x] [2x 2x 2x)” 


In general, 
roo Elli é& £ es 
lak} 2k 2k] 


21. Give an example of matrices A, B and C such that AB = AC, where A is non-zero 
matrix, but B # C. 
Solution: 


aac! OPE fe 
ane. a “Te olla 2) 10 _. Ai) 


From (1) and (11), 
Hence, AB = AC but B $C. 


im 2 Pies3 1 0 
22.1f A=|]_5  ,|- B=l3z _4g} and C=1_) go), 


(i) (AB) C =A (BC) (ii) A (B + C) =AB+ AC. 
Solution: 


» 2 3 [1 
tt =| i =| and C = 
Given, 4 * (| B [ | = 4 
| | a ee a 
o a(t tabs ablsyakircal 


_ 8 -S|fl oO}. R45 )-(" | aan 
aOOtAEYE™ | 4° —10]|-1: 8] [=1410 :0]" |: :@. a 


1 aliases oll? al 


| }2 3 
Again, cacy=|? Ml 


| fu 27f-1 0] [f-1+14 0]_[13 0 7 
And A(BC)=|_5 1117 ofl 247 of lo o eaeK BH) 


From (i) and (ii), we get 


Hence, (AB)C = A(BC) 


(i) aec-|; Aue sl; | 
3 -41 1-1 OF 12 —4 


Now, 
waro-| ib ‘ 
"l-eox 
6+2 -6-4 
7 —-§5 
| 8 | 
if is A bi 3-8) 
AB= | |= = 
2 13 —4] |-4+4+3 = | 
nt Ae r il stele 2 tN 
lii-i 0} -2-4arl 


Thus. 48 + 4C = a, F -1 0 : 7 5 ok 
us. a —-| =10 ert ~ | 4 -i0 


Hence from equation (tii) and (iv), we have 
A-(B+C)=A-Bt+A-C 


x 0 0 a 0 0 xa 0 O 
23. Ifp= ta and Q = Dealer! , prove that PQ = vy yw 9 = QP. 
0 0 2 0 0 ¢ 0 O ze 
Solution: 
m OF 0. a Ug 0 
Given, P=|0 » OO) and a= | A Q) 
we oo 2 AL ) o 


It's seen that both Pa e oe tJ i om 
We know that, for Tots. nts Dead (2. ee 1 
multiplying elements of matrices in the principal diagonal. a 
Hence, 


PQ=|0 » O},0 4 0 


Oo 6 zilo @ ¢ 


dg 0) Tax 0 oO | 
=| 0 ph O]=|0 bw O1=0P 
0 O ce | 0) Oo zc | 


Therefore, PO = OP 


x O a Oo oO 


| 
24.1f: [2 1 3] a a: 
011 


Solution: 


= A, find A. 


—-1+0+] 


So, [213},,}/-1+0+0 
0+0-1 


oe 


0 
Given, [2 | | -|] ] ALL 


[21 Ae = =A 
“Wax 
(O-1-3]=A 
Thus, 4 =[ 4] 


53 4 -1 2" | 
25.If A = [2 1], B= g 7 e6fand C= |), 9 4, Verify that 


A (B + C) =(AB+AC). 


Solution: 
5 04 1 2 I 
Given, A = [21], B= . and C = ep 2 
Now, | —————— . 
< sarce wel See S40] irTaAN 19 
AB+O-RNLAMAQ.Na jyOotirgamaya 
4 5 5 
“i224 9 7 8 
=(8+910+7 10+ 8] 
= (17 17 18] oll} 


ck: 534 
48-121) , | [10+86+78+6]=[18 13 14) 


ne, = ee Se 
acer] 0 b|-t2+14+02+2}-E144 


So, AB + AC =[18 13 14] +[-1 44] 
= (1717 18] AM) 
From equations (i) and (ii), 


A(B + C)=(AB + AC) 


Hence, verified 
i O -1| 
26.1f A= a): . then verify that A7 +A , where I is 3 x 3 unit matrix. 
gO J 
Solution: 
1 Oo -1 
Given, A=|2 1 3 
01 1 
So, A’=A-A 
1 0 -1}1 O -1 
Thus, = 2 l 3 2 l 3 


O11 FS @ 3 
1+0+0 0+0-1 -1+0-1 1 -l -2 
=|2+2+0 O+14+3 —2+3+43 
O0+2+0 O+141 O+3+]1 a 
 -1 -2 ro =i 2-1) -3 
A+A=14 4 (44412 “T 3 1216 
, 3 0-t 1 —_—. 


iI 
7s 


Ww 
~~ 


fi) 


Now, fo Uf le) fla y/OUlr2amaya 
corde tafe ral is : : 
oS : I 0 0 1 0 1 2 
So, 1 0 -1/72 0 -1 
taco} t s1i22 3 
Ob 1710 1 2 


2+0+0 04+0-1 -1+0-2] [2 -1 -3 
=|4+2+0 04+2+3 —2+3+6/=|6 5 7 .. (ii) 
O04+2+0 O+2+1 0+3+2 2 # & 
From (1) and (ii), we get 
A+ A=A(ATI 


0-1 2 


4 
434 —4 , then verify that: 


oS lt & 


27. If a-| | an B= 


(i) (AY) =A 

(ii) (AB)! = B’A’ 
(ili) (KA)' = (KA‘). 
Solution: 


| 
| 


Given, 4 = | 


| | 4 
0 -1| 2 | md y 
, and # = 

| Lae 6 


(i) We have to verify that, (A")’ =A 


ee 04 
A’=|-1 3 
L- — 
uty= O-1 2]_ 
fas 43 | 


So i E 
7 () ma 9 | 
48-| <E = TS 
tal ye tirgamaya 
(AB)' = 
d, BA’ ‘ (ABY’ 
and, = = 
15 


Hence proved. 


(i111) We have to verify that, (kA)! = (kA’) 


0 —k ¢ 2k) 
Now, un=| 3k mm 
' 0 4k 
And. (Ay =|-& 3h 
2k —4k 
[0 4k 


Also, kA’ = —-k tk | = (kA)’ | | 
2k 4k F 


Hence proved. 


l 1 2] 
28.1f A=|+ B=|"? "To~then yim tha 
: 7 3 


(i) (2A +B)! =2A’ +B’ 
(ii) (A — B)' = A'-B’. 


Solution: 
| 2 /y 
Given, A=|4 |) andB=|6 4 
5 6 , 3 
2 4 | 2 3. 6 
(i) (24+B)=) 8 2:14+)6 4/=)14 96 


0) opel? Bea B71 15 
(aad, (Bday EI yt irgamaya 
Also, 2A’ + B’ 
“li ~ moe 6 lle 14 is [ea ay 
4 2 12] |2 4 3] 16 6 15 


Hence, 24’ + B’ = (2A + B)’ 


1 2] f1 2] [fo 0 
(ii) A-B=|4 1]-|6 4}=|-2 -3 
5 6| |7 3 —2 3 

irl 2 > 

And, (4° “10-3 3 


1 4 5) ft 6.7] fo -2 <n 
Also, A-B=!, 1 6| 12 43) lo 3 3] ~ 


Thus, A’ B’=(A-BY 
- Hence proved 


29. Show that A’A and AA’ are both symmetric matrices for any matrix A. 
Solution: 


Let P=A’A 
So, P’ = (A'A)’ 
= A'(A’y’ [As (AB) '=B’A] 


Hence, A’A is symmetric matrix for any matrix A. 
Now, let Q = AA’ 

SO, Q’ = (AA’)' = (A) = AA’ =Q 

Hence, AA’ is symmetric matrix for any matrix A. 


30. Let A and B be square matrices of the order 3 x 3. Is (AB)? = A? B? ? Give reasons. 
Solution: 


As, A and B be square matrices of order 3 x 3. 
We have, (AB)? = AB. AB 
= A(BA)B 
= A(AB)B lif AB = BA] 
= AABB 
_ A2B2 
Thus, (AB) = AB? is true only if AB = BA. 


31. Show that if A and B are square matrices such that AB = BA, then 
(A + B)? = A? + 2AB + B?. 
Solution: 


Given, A and B are square matrices such that AB = BA. 

So, (A + B)? = (A +B).(A+B) 
= A*+AB+BA+B? 
= A*+AB+AB+B* [Since, AB = BA] 
= A* + 2AB + B’ 


1 2 14 O 2 O 
32. Let A= 43/5 B=) s|- i = 1 2 and a = 4, b = -2. 


Show that: 

(a) A+(B+C)=(A+B)+C 
(b) A (BC) = (AB) C 

(c) (a + b)B =aB + bB 
(d) a (C-A) =aC —-aA 
(e) (AT)F=A 

(f) (bA)' =b At 

(g) (AB) = Bt At 

(h) (A —B)C = AC—- BC 
(i) (A-—B)'=A!T-B! 
Solution: 


| 2 6 0) |7 2 
ono HEIL J 


And, 


5 2]. [2 07 Game 
(4+ 8)+C = + = = Cy) 
iis ° i F 4 i | <n 
{4 Off2 Ojf8 0 
(b) (BC)= = 
mo shalt ol 
|| 13 — Of) as 
Kaa. Bc) | lls 0 |_| 8+14 0-20] [22 -20 
-1 3|[7 -10] [-8+21 0-30} |13 -30 
[4 0] [4+2 +10] [6 10 
1 S|} [-4+3 O+15] |-1 15] 


69 10}[2_0]_[22 +20] 
Thus. (AB Ce = = AC BC 
5 i | is ll | I oO er 


Hence proved. 


i 
a, a. = rr, | ry, ; PY os, iz j SS a = i = F 9 
“| 4 ‘hw ) OUP dtd 1/t ) Ts ad EL dad Veet 
nk os 1 st 8Ee s 7 a on i | " rf | r J Lin | 
PP Te OY Te itera 4,'b= 327" 
al ail » ote « = a 4 


(c) (a+b) B=(4— 
8 
tg 


7 2 10 


i & 0 8 0 ; 
} a —_JA= =_ l=! = +h)B 
aB+bB =4B-2B s b ‘1 S | (a+D) 


Hence proved. 


w cnaf? O){! Ff! 2 


And, a(C- A)=4(C — A) 


|} 


Also, aC - ad =4C —4A 
8 0 4 8&8 
-|t ‘h- y 12] 

Hence proved. 


oo fa 2p fat 
(e) “1-1 3] [2 3 


T 
| -l lL 2 
YY ae sos 


Hence proved. 


wee il 
(f) way=|> “i [~ 6 


—2e2 
Thus, Mint vm (bA)! 


Hence proved. 


(g) AB= i tafnsh(na | breLts afhaya 
So, (AB)! “|i S| 7 
Soi Hel ied aeeaeneel sar 


Hence proved. 


w wool Hf est EE 
met Ms 


Now, 


Hence proved. 


eee be 2-0] [-3 2} [-3 = 
lial “T-1-1 3-5) [-2.427 |2— 
Now, 4’ -B8' = | "1 ) = 
ae Zim i Sst 2 


Hence proved. 


cos6 sin@ cos20 = sin20 
ue \ a then Sewitiet A= var wie | 
Solution: 
cos@ sin@ 
mee | h sin@ cos dl 


Now, 4°7=4-A 


eee en mes }y otirg sSamaya 


—sin@ cos@||-sin@ cosé@ 


—sin@cos@—cos@sin8d ~sin? 8+cos’ @ 


-| cos 26 pected bese ri 


| 2sin Acos @ cos2@ | |-sin2@ cos2@ 
Hence proved. 


| cos’ @-sin’ @ nn nale | 


| O 


QO -x OG 3 
34.1f A= | n-| | and x? = —1, then show that (A + B)* = A? + B? 


Solution: 


..-(1) 


Thus. 


Av + Pe ee v + 4 = | ...{it) 
p =z 0 | 0 I-x 


Hence, from equations (i) and (ii), we have 


(4+ By =47+ BR 


01 -l 
35. Verify that A2=IwhenA= |4 — 4]. 
Solution: 3-3. 4 
Ce 
Given, 4=|4 Bai “or ae t| raoaAmaVva 
3 3 AIMNSO Mad JYOUFSalMay ‘| 
01 0 1 = 
So, A-=|4 -3 4[{-14 -3 4 
3 -3 4]/|3 -3 4 


0+4-3 0-3+3 O+4-4 1 0 0 
=|0-124+12 449-12 -4-12+16/=|0 1 O|=/ 
O-12+12 3+9-12 -3-12+16] {0 0 | 
Hence proved. 


36. Prove by Mathematical Induction that (A’)” = (A”) ', where n EN for any square matrix A. 
Solution: 


Let P(n): (A’)" = (A*) ' 
So, P(1): (A) = (A) ’ 
vex 
Hence, P(1) 1s true. 
Now, let P(k) = (A’)K = (A*) ', where k € N 


And, 

P(k + 1): (A)! = (ADEA! 
= (A‘) rA! 
=(AAS)’ 
= (AN) ! 


Hence, P(1) is true and whenever P(k) is true P(k + 1) is true. 
Therefore, P(n) is true for all n EN. 


37. Find inverse, by elementary row operations (if possible), of the following matrices 


1 3 1 i 
OY eg Oe |. é| 


Solution: 
ae a 
et = 
Mb ae ol 
Ni = 
oe m 3] (th @ 
= A 
-5 7 QO | 
| 3 | O | 
== A [- R, > R,+ 5Ry] 
O 22 5 si = = 
: 4A A RR R 
0 1}, [5/22_ 1722 soe 
ve Le =3/22) 4 [-: R, 9 R, ~ 3R>) 
Ol "15/22 |/22 
I=BA, where B is the inverse of A. 
Hence, 


_1/7 3) 
22/5 -1 


(ii) Let A [3 
j et A= 
3 % 
Now, [1 -3] [i 0 
= A 
— 6] Io 1 


a, ae ‘Ry > Rs +2R 
o ol l2 1 [" R, RK, + 2R;) 


As we obtain all the zeroes in a row of the matrix A on the L.H.S., A? does not exist. 


38. If ay 4 ~ sow then find values of x, y, z and w. 
a+r at y O 6]{° 


Solution: 


In the given matrix equation, 
Comparing the corresponding elements, we get 


x+y =6, 

xy =8, 

z+6=0 and 

w=4 

From the first two equations, we have 
(6-y).y=8 

y-—6y +8 =0 

(y - 2) (y- 4) =0 
y=2ory=4 

Hence, x = 4 and x = 2 
Also, z+6=0 
z=-6andw=4 
Therefore, 


x=2,y=4orx =4, y= 2,z = -6 and w=4 
-—3- +t 
39.1f A= = -and B= | a8 |r find a matrix C such that 3A-+.5B + 2C is a null matrix. 


Solution: 


Let’s consider a matrix C, such that 


Gx! ab 
“le di 


34 +58 +2C=0 


3 15] [45 5] [2a 2] _[o 0 
121 36) |35 40] |2c 2a] |o 0 


148+2a 20+2b 7 0 0 
|56+2c 76+2d}] {0 0 
Comparing the terms, 
2a+48=0>a=-24 

20+ 2b=0>bd=-10 

56 + 2c=0 > c= -28 

And, 

76 + 2d =0 >d = -38 
Therefore, the matrix C is 


34 = 
ke 
Ce =a 


40. If =" m 


Solution: 


i x E 
A* ~ $4 - 141 = - 


A’ -5A-14/=0 
A: A -5A- Ay 144) =O 


F i 


So, 


#-54-144eal11SO [Tld 


A’= $A? +144 


-s 
=5| ma 4 
-|" 145 m0 [Ls | 
100 120] |-56 28 
TONES TGF ADS | 
oe 156 | 


I 


4 4 


0 


|4 


| , then find A* — 5A — 14]. Hence, obtain A°. 


(i) 


| 


0 0 
0 0} 


41. Find the value of a, b, c and d, if 


a »b a 6 4 ath 
3 = + | 
c a —| 2d c+d 3 °«¢+ 


Solution: 


Given, 


fea aal*lece “3 


3a 3H} | -at+4 = 6+ath 
3c 3d| |-lec+d 2443 


Now, 
3a=4a+454=2 
3b=6+a+b 
3b—b=8 
>b=4 

And, 

3d=3 4+ 2d 
=>d=3 

And, 
3c=c+d-l1 
26=3—1=9 
>cC= | 

Hence, 
a=2,b=4,c=l1andd=3 


42. Find the matrix A such that 


2 = —-| -& -10 
lL. ‘@ — 1 4 —2 =5 
—3 4d Cleat te Is 
Solution: 
7° TtaMmMSO 
i= CA wt VS 
Let, an ‘| 


a b c 
—ja+4d -3hb+4e -3c+4/f 


— +8 
} 2 
9 22 


-10 
—5 
15 


Now, by equality of matrices, we get 
a=1,b=-2,c=-5 

And, 

2a—d=-l1 >d=2a+1 =3; 
2b—e=-8 Se =2(-2)+8=4 
2c-f=-10 >f=2c+10=0 


Thus, 
1 — -5 
“134 «#0 
i 2] 
43. If A= 4 1: find A? + 2A + 7I. 
a 
Solution: 
Given 


1 2)f1 2] [1+8e2+2] [9 4 
AAA) 4 Vila 1| 4 841] [8 9 
, 9 4] [2 4] [7 0] fis 8 
Art TA+ | eta l*ie 21 10 71 116 18 


cosa sind 
44.1f A= 
Solution: 
Given, 


cosa sing  feos@ =sing 
A=| and 4 o=|eq « | 
-sing cos@ [sing = COs a | 


Also. 


sig cosa 


A =A’ nso Ma ize yal 
AA! = AA’ 
1=AA’ 


1 0 cosa sina ||cos@ -sina 
0 1| |-=sine cos @ || sing cos a 


} 0} cos’ @+sin’ a () 
ae 0) sin? a + cos’ a@ 


| . and A?! =A’, find value of a. 


J 


— 


JAMAaVa 


By using equality of matrices, we get 
cos’ a + sin? a = 1, which is true for all real values of a. 


oe a 3 
45. If the matrix |2 4 -1]| isaskew symmetric matrix, find the values of a, b and c. 
< Lt & 
Solution: 
0 «2 3 
Let 4 = | 26 -l 
e | O 


As, Als skew - symmetric matrix. 
So. We have 


A’=-A 
Then, 
5 a Of @ 3 
= a 6 I|=s-12 6 -!I 
3 -] O c | O 
0 2 e¢«|] | 0 -a -3 
=, al lj=|-2 -b | 
3.-!) D0] |[-e -l 0 


By equality of matrices, we get 
a=-2,c=-3andb=-b>b=0 
Hence, 
a=-2,.b=Uandc=-3 


cosx slux 


40. If P (x) = then show that 


—sinx  COsx 


P(x). P(y)=P(x+y=P()PR. CY 
Solution: J 


Given, 


cosx  sinx | 
rin=| | | 


—s8mx COSX 


[cosy = siny 
So, Por=| el | 


—-SINnVY COSY 


Now, 


cosx sinx|| cosv sin¥y 
P(x): P(y)=| ; 
—sinx cosx||—siny cosy 


cosx-cosy—sinx-siny cosx-sin vy+sin x-cos y 


—sinx-cos y— COS X-sIN ¥y —SIN.X- SIN V+ COS X- COS ¥ 


i cos(x+y) sin(x+ ] 


—sin(x+y) cos(x+ y) 


P(x + y) ...(i) 
P.y)- P(x) = cos vy sin ‘|| C08 x sin ‘ 
-siny cosy||—sinx cosx 


cos y-COSX—Siny-sinx  cosSy-sinx+sin y-cosx 
~ | =sin y ‘COSX—SINX cosy —sSiN y-SiNx+cos y-cosx 


-| cos(x+y)  sin(x _ (ii) 
= (ii 


—sin(x+y) cos(x+ y) 
Therefore, form (i) and (ii), we get 


P(x)» Ply) = Pix + y) = Ply) - P(x) 


47. If A is square matrix such that A? = A, show that (I + A)? = 7A + I. 
Solution: 


We know that, 
A.l=I3h 
So, A and I are commutative. 
Thus, we can expand (I + A)° like real numbers expansion. 
So, (1+ A)’ = P+ 317A + 31A’ + A? 
=1+3]A+3A7+AA’* (AsI=I[,nEN) 
=I1+3A+3A+AA 
=1+ 3A/+3A 4 A&=(1} 3A4)3A + A\ZT ATA | 


48. If A, B are square matrices of same order and B is a skew-symmetric matrix, 
show that A’BA is skew symmetric. 
Solution: 


Given, A and B are square matrices such that B is a skew-symmetric matrix 
So, B’=-B 
Now, we have to prove that A’BA is a skew-symmetric matrix. 


(A'BA) ‘= A'B' (A’)' [Since, (AB) ' = B’A’] 
= A'(-B)A 
= -A'BA 

Hence, A’BA is a skew-symmetric matrix. 


Long Answer (L.A) 
49. If AB = BA for any two square matrices, prove by mathematical induction that (AB)” = A” B”. 


Solution: 


Let P(n) : (AB)" = A"B" 

So, P(1) : (AB)! = A'B! 
AB = AB 

So, P(1) is true. 


Let P(n) is true for some k € N 
Now, 


(ABY *' = (ABY(AB) (using (i)) 
= A* BAB) 
= 4*B'(BA)B 
= A*B*-'(4B)B (as given AB = BA) 
= A‘B’-' 4B’ 
= A*B*-*(BA)B? 
= A‘ BR? 4BR? 
= A‘ B- 2 4B 


= ght phe 
Hence, P(1) is true and whenever P(k) is true P(k + 1) is true. 
Thus, P(n) is true for alln EN. 


.2y—_-5 
50. Find x,y,zifA=~|x 2] satisfies A’= AT. 
Solution: _— 

Se =F 2 


Matrix A is such that A’ = A?! 
AA’=I 


O 2p 21,0 x« x] |! 0 6 
xX yp -zili2zy yp -yl=/0 1 0 
00 | 


x =—yY Zz aa “2 Zz 


4y* +27 2y?- 2? -2y?42? 
dyt—2? xt+y? oz? g-y?—2? 


or ae | 
—2y*+2° x?-y? +2? x+y? +2? 


4yr+27=] 

27-2 =0 
+P+7=] 
¢-y-27=0 
¥Y=16,7=1/3,7=12 


So, the roots are: 


x=t 


tamso ma Jyotirgamaya 
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